Signal transduction: specificity of growth factors explained by parallel distributed processing.
Mutations in proteins of receptor tyrosine kinase signalling pathways might change signalling properties and contribute to the progression towards neoplasia. Ligands for these receptors (growth factors) which elicit the same signal transducing cascades can trigger different developmental pathways in identical cells. For example, PC12 cells differentiate after treatment with NGF, but proliferate after stimulation with EGF. However, their receptors seem to utilize the same signal transducing components. Thus, intracellular signalling specificity remains an enigma. Here, we apply a network model, in which each protein species participating in signal transduction is represented by an element. The elements are connected to each other according to the signalling pathways resembling parallel distributed processes. A general property of these systems is applied to the problem of signal specificity: slight differences in the input may result in completely different outputs, which negates the necessity of specific proteins to each pathway. This line of thinking might explain the specificity of hormones, although they use the same signal transduction network.